f 

( 



Docket No.: 67160-019 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



PATENT 



In re Application of 
Kazuya FUKUHARA 
Serial No.: 
Filed: May 20, 2004 



Customer Number: 20277 
Confirmation Number: 
Group Art Unit: 
Examiner: Unknown 



For: POWER MOSFET, POWER MOSFET PACKAGED DEVICE, AND METHOD OF 
MANUFACTURING POWER MOSFET 



CLAIM OF PRIORITY AND 
TRANSMITTAL OF CERTIFIED PRIORITY DOCUMENT 



Mail Stop CPD 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In accordance with the provisions of 35 U.S.C. 1 19, Applicant hereby claims the priority of: 
Japanese Patent Application No. 2003-142165, filed May 20, 2003 

cited in the Declaration of the present application. A certified copy is submitted herewith. 



600 13 th Street, N.W. 
Washington, DC 20005-3096 
(202) 756-8000 SAB:tlb 
Facsimile: (202)756-8087 
Date: May 20, 2004 



Respectfully submitted, 
MCD5RMOTJ-WILL & EMERY 




Registration No. 26,527 



QK loo3 U/S 

B * I » /f ^70,2001/ 



JAPAN PATENT OFFICE 



8U itt ^ ft # ^ H IE M £ ft r & * ^ fi T E <7) m H # SI K E 4fi $ *i T 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 

Date^fApplLtion: 2 0 0 3 ^ 5^200 



&m 2003-142165 



m m # ^ 

Application Number: 

[ST. io/C] : [JP2003-142165] 



m ■ A 

Applicant(s): 




ffimE#-5§- tbSEiff 2004-3033785 



mm 2 0 0 3 - 1 4 2 1 6 5 ^- v 

imm^Y 545196JP01 

Itima] wi5^ 5£2ob 

immm hoil 23/48 

H01L 21/60 
H05K 13/00 

[MSU#-t] 503121103 

[m%m^] 100082175 

[«tg#-^] 03-5379-3088 
[WiWm^] 100066991 

03-5379-3088 

imzm^-] 100106150 

[mtS#-^] 03-5379-3088 



ailE#2 004-3033785 



#SI 2003-142165 



^-v: 2/E 



mttm^] 049397 

21,000R 

[tf#£] OT» 1 

E1M 1 
[tjf^] ^# l 



&§iE#2 004-3033785 



Wm. 2 0 0 3 - 1 4 2 1 6 5 ^- v : 1/ 

IftW^&ft,] ;W-M0SFETt^7-M0 S F E TSffl^SiS J: tf;*v 
-MOS FET<7)fJji7J& 

Suie y-^n K&^-t- * y - * t$tf-m . m is-^^±m± k see s fnnriBr- 

i:Mtn/^-M0SFET o 

[ffi^2] ffr£^lie*c<7>/W-MO S FETt^ot, BufBy-^^5 

SfifcClfc ^ttS/^-MO S F E To 

[»^3] H*^ 1 !E«W/<7 - MO S F E TT*o liu!£V-*3$ 

S FETo 

[ffll#£4] fS^lie^co/W-MOS FETT^ot, UiFSEV-*3& 

SfctS/W-MO S FETo 

[W*^ 5 ] If ^ 1 EfOA'7-M0 S F E T £ m&¥&fc&tiL<D&3E. 
ffi**®&2£«K«t3rSi£i:$:«& J:-9 CISL^-ii^ii^t^/W-MO S F ■ 
ETlL-fflglo 

[W*^6] »^5ffi«<7)/>'7-MOS FETSfflgft^oT, mffB 
[fl»*^7] S*^ 5 fetO/N s 7 - M O S F E TSffl^iT^ o t , mffE 



mtiE# 2004-3033785 



2 0 0 3 - 1 4 2 1 6 5 ^- v : 2/ 

ioi:, TOitlh^^lt ^n/z^ 0r 7 - MO S F E Tfcffl^Mo 

ant iz&mz&m-tzm 1 ^uzvm u j ^iuis###^^^tc^-^ 
^w-MosFETofii-rtLo k w >m^^*ii^^-r-2>^2^T-^^ 

|S#/W-MO S F E TO#2g#^U^SLT^#J U ##f«^c7)^o± 

ffiffl k mm y - * it <t h mm k tijftimz. l -cgMsbi- & y - * jst-ji <h 

4 yffi^mZftlr&^V-MO S F ET£t#J&1-&55lltXfI£^/i/^-MO 
SFETO^^rvio 

[W*^9] It^SffilJc^/N^-MO S F ET<7)Mj£7j-a-C$)oT. mi 

=?-Utf, iuie^/w-Mo s f ETcov-xmuvy^ti^ftiitZMfc-rz v-^m 
tzmmztifzs^-yizmzzti, t tz 2 ^x» 5 \ mm&^v-Mos 

F ET<7) K W ^mM<r>J:*i^:ti\zMfc-tZ> K W vS^i^i^tiM-T'i:^ 

im^mi 0] »^9iam^^ of 7-Mo s fetoh^^o-c, 

K^-MWBrtM 7^r$tL^A-7-MOSFETOljlMo 

[fjf*^l 1] fflf$£l OISt^W-MOSFET<7)IilM^ot 
, iuIfi^7#ttSffMX@^^H, mrie^#JX^ ? ^T$tL^>/^7-M0SFE 

itt^i 2] #2»#:^o-7i^±g®iBiiny-^m^<hr- hm^^ 



tbtOE4# 2 004-3033785 



#fl 2 0 0 3 - 1 4 2 1 6 5 ^- v : 3/ 

*7 n £ ftjf •? 7-MOSFET <7>^*fl^f£ L X fr#J U ^ W - 

MOS FET^^tlSi-^^|Xfl^^-^7t:V^"7-MOS FETO^5g^ 0 

[f§0J!o#*ffl&f^] 

[0 0 0 1 ] 

[j^Lb^flJffl^If] 

-cof§0J3(i, /W-MO S F E T t Iti^Itffl Lf:/W-M0 S F E TlE-fflg 
gis <£ tfVW-MO S F E T<7)S^i^£M;M-f & & <7)T&&o 
[0 0 0 2] 

-ti:^'7-MO SFETtli, »iIO-±i(;v-Xli^- h« 

MOSFETfi, ^r<D >Wfa% >) - K7 U-AON KfUte^L 

-y y - v r £ tiZ o £ <7) 'J - K "7 U - A <7) r # > KfSitfi K 1/ -f ^SH 1 *^ 

hSr^^r^-tfo ^7-M0SFET<0V-^lftty-htta, «Bv> 

o 

[0 0 0 3] 

#182 0 0 2 -3 5 9 3 3 2f^I<7)il 7Hli, IIWOS F7>y7^ 

^Au7^t^Lt'j-K[:^^^o -<t>*§£\ mm;<? vmzm^L 



miE# 2004-3033785 



Wm 2 0 0 3 - 1 4 2 1 6 5 ^- v : 4/ 

t tz, Wffl 2002-359332 ^r&nom 1 fcli, ^2»#:^ y ^±(0^y 
[0 0 0 4] 

1 ] 

#12 0 0 2-3 5 9 3 3 2 -^fg (H 1 7 , HI 1 £ ^<Dl&m) 
[0 0 0 5] 
[f&Wri s #ifc L «t 9 i"-6»H] 
Lrt*U #PJ2 002-35933 2^«OEI 1 *t£ «T1±, 

[0 0 0 6] 

V-^Ji^*, r-h^T-S, KU>f >*g?-Jf 

& $ ti tz f W - M O S F E T £ Jt*i" & & <0 tr* 4 0 

Ztz, Z.<D%WltZ<7)$L&Z*iJzs* 1 7-MOS FET£f£fflU J^/hS^H 
illtvW-MO S FET£||^L£/W-MOSFETJ£^fi&ttfiH-£ 

[0 0 0 7] 

- <£>3&Bj3 CiS/W-MOSFETIi, ffi JtfRli- --ft<r)3EM CV-X 



mSE#2 004-3033785 



mm. 2003-142165 ^- *J : 5/ 

[0 0 0 8] 
[0 0 0 9] 

lO^ia-S/W-MO S F ETlSfflHtli, suffix W -MO S F E 
i^A-7-MOSFE T £*0#^#&«<a#±®7&*|5|g§&^Ki3:tj 
ifit^^J: 9 t:H8L^4 0-Cjb4o :^W-MOSFET$fflitt1i, 
/W-MOSFET 7& ? /MHfc £ *t£f IJ * £ ^ L , 7 - M O S F E T £ J: *) /h 

[0 0 10] 

S/<7-MO S FET^^^-^^7 t i#2g#'>-x./^^fffl$t^.^o *^ffiI8 



ttliE#2 004-3033785 



&m 2003-142165 ^- v : 6/ 

[0011] 

- <£>#&HJ Ci4/W-MOSFET<0 Kat^ffi-C « , ^ti&O /^-MOSFE 
T£^tr¥z£#*i>^K*tU S FETOftl?^V-XlIt 

hw^^tw^ii^^-r^m jsmsfc, ^w-mo s FET^wn 

^\ i^^W-MOSFETWV-xSTi, h^T-Ji, KW^STf-Ji 
KW >»T*&*tt»t*!&f?7&*fc< »K /W-MOSFE 

T<a«jt*iirifrflre£*o ifc, y-xafi, r-hsmg, Ki^osrf-Jf 

, rtM^h ^ 7 - M O S F E T I W J t Ho t^t , V-*3S 

KS&feS -lire >; - K7 P-A^^ffli-^, fcOKJfr^T, ^^TfftOJ: 

0'h$4^7-MOS FET^H^^H^Ho 
[0 0 12] 

I<7)^i:J:l)A-7-MOS FET<7)SiJ<^^ji^{i, 

l/Z. W^T-iMIf^iT*, l^SE^N***^ -x^ £ suffix 7-MOSFETi7) 
L T 53^.1 U a'7-MOS FET^tfignMIS^^t 



miE# 2004-3033785 



#SS 2 0 0 3 - 1 4 2 1 6 5 ^- v : 7/ 

[0 0 13] 

-<7>#§B^cfc;z>^ r 7-MO S F ETcoSiJ(7)^iS^-e(i, ^Sffc* J^K^i 
W^W-MO S F E TtO-eti-rftcT) v-T^^i; y*- Hit >W& 

L i" & <7) T% ffflj^x^^i^ o^7-M0 S F E T^) ^ag H L tz 

SFET^It^T'lSc 
[0 0 14] 

mrnvfm 1 . 

HI ti£O#&ipjt;:j:&/W-M0SFET£^£/*7-M0S FETiSffl^ 
l^Ii^fSSrfto IH^^T^ f^fl 0 0(i^'7-MOSFETSM 
g£^U o^Ci^A-7-MOSFETl Ot, 5 0 fc-gXT^ 

o 

[0 0 15] 

@1^7-M0SFET 1 OCo^t^t^o :^W-MOSFET 1 

ofi, #*#:^i 1 y-^m^m is, r- hSH^« 1 6. kw >^ 

HI 7 £^A,-Cv>£ 0 #2i#^j£l lli^fy/HW^o C 

Hi, £v^;*t|pji-*±IBi lAt, ±ffi 1 lB^ft^o 
«llli, 00 ^xcioTM^^y'J n>^|£/f l 2 £W-r&o - 

Wy'Jn>iIil 2li±U 2 a, 12b^fU Iti^<7)±ffi 1 2 a, 12 

b izii<ti%^?ft£Mm 1 3, 1 4^ffM^ti, z(Dmmmi 3, 1 4**, -e-ti-r 

WMSlKOilllA, 11B*MU, 



ttJlE# 2004-3033785 



&m 2 0 0 3 - 1 4 2 1 6 5 ^- V : 8/ 

[0 0 16] 

EI 2 ii/W-MOS FET 1 0OM±M£^U HI 2 (a) li^Oiffi 1 1 A 

££®2 (b) lifOill lB^^to 
±M 1 1 A^Mf^ili 1 3 lC(i, /W-MO S F E T 1 OWV-^tl 

lost, r- Mil o g^n ±® i i Atcsm-t-^ i ^ cffM^ti^o ^ 

M/f 1 3 (2->'J n y*1£/i 1 2 0±ffi 1 2 a *fe*iflfl£-&^ dOl&lfjgUi 

tC (i -> 'J n 1 2 0±M 1 2 a £ tltz V - * «C *-<y? m& 

f^y-^lil 0 Stf ? S£g£*i& 0 :wv-xfgi Q Stir- Mil 0 G 

x n i>±£%mmzn'oxmf&ztiz> 0 y- mh ogwi i 3 zmfo-t 

&mm±.^. y'J 3 y3£«JS 1 2 o±M 1 2 a K&j&ZtitiTvy^frffljuz 

«*, ±11 iA±^ses£ft, v-xiii 0 sizmmtem%M&frLxm&z 

ti&o y- vm^m i6t±n 1 A±tzE«$*L, y- nu 0 Gtzmm®. 
mmmzftLx&frztiZe 

[0 0 17] 

v'J n 1 2 0±M 1 2 b tcti N S F ET 1 0<OKU^f>i 

-r* kw >mm 1 od^^ c ki^>t y^TF-n 1 7 ti, ±m 1 1 B±^@es$ 
ti, vu4>mmi 0Dizmm&mmMtizj:*)&mzti2> o 
y-^mT-mi 5, r-v^mi 6. kw ym=f-m 1 7U\ cuim 

u-Sn, Cu-Sn-Ni^^Cu *l£ 0 
[0 0 18] 

a'7-MOSFET 1 0(i, V-^ST* 1 5, Y- 1 6 <h, KM 

yssmi 1 7twwc, ^mfemmi lfimztizxibzLxmmztiZo y- 

^Sr^iS 1 5ty- hJBT-JB 16li, ±S1 1 A_ttc-e<7)±ffi 1 1 AOltrtC 
££}#o-<:, £A,-CEe£ft-Cj3lK ±11 1 A^iCli^ajfC 
t(i^<, ±® 1 1 A±tcffifi$*LTv^ 0 KW y$r?-S l 7 fiiffi l 

i b±h, v-xmi-m 1 5*3 j: try- h^n 6 t^i-^i^^Lriea 

^t^ 0 do KH 17i, ±S1 1 B<7)mmft<<Z®]i2>±£2Z 



ailE# 2004-3033785 



&m 2 0 0 3 - 1 4 2 1 6 5 ^- V \ 9/ 

[0 0 19] 

Z<D «t .-9 ^ii<7)i.t, 1 Ci^/W-MOS F E T 1 0«li, /W-MO 
SFET1 0*/hM'fbi-*OJC^rS»-Cjb-6 o fie*<7)J:9»C, ¥##SfcKl l ^i 
MH 1 4 KW 'J-K7 U-AWJ tf> K^-'J TCI^-L 

Mm<7)Jfm 1 C^t^*7-MO S F E T 1 0t(i, V-X^|l 5, Vsffi 

T-mie, Ku>f >s^i i 7 t**#i«i i o±i i i a, iiB«rt 
kbemi-&ot% /^-mosfet i 0<wiHi££'hlHfc-c§& o 

[0 0 2 0] 

1 W/W-MO S F E T 1 0 CiJV^t, V-^115, Y 
- ht^J-m 1 6&£U t Vl"{ yWil-m 1 7*, SWttSHHWU J: *) 7-^111 
OS, y-MSlOG, 0Di:^tSM(i, V-^^/t 

1 5, Y-hm+mi 6*\ is^#»7^-vr j: ^aici-^>^^jnmi-^»o d 

Ml OS, y-HI10G, VU4 >WM 1 0 D t<Dm<F>&WtW;L*l£frK 
/h£< L, /W-MOSFET1 0^h?v^««, $bWjKI&ffc$-£* £ 

[0 0 2 1 ] 

ifz, iiOfil^W-MOSFETl 0(i, Mt5 0O±±I5 0 
A±i:Et$n4, ^7-MOSFET10li, t<i:-?-^±Il 1A, 1 IB 
#\ ®9&&tiL5 0W±±I5 0 AUtitarSiSt;** J:-9 CLT, @S£^t£5 0O 
±±E5 OAHKI^ti, ^>^#tt# 1 8 0 ^>-9#tt^n^ 0 ft »t 

*tl8(±, ffl ilOfff 6 0(i, TOtSOiOA^-MO 

SFET1 O^jht^fiM^to :«M6 0li, /W-MOSF 
ET 1 0 £®g&ag«5 0±CHtL, ^>^#Wl 8i:±*)HiU:t, :<0/< 



HJaE# 2004-3033785 



&m 2003-142165 



^-v: 10/ 



7-M0SFET1 O&mi ±0KWmtf&Z#VT4>r (ffiT) ti^ti: 
=fc OffMSft&o -<7>#ffliMr6 0^7-MOSFET 1 0r*t1"4^*ir 
<7>iiA£lft#\ ^7-MOSFETl 0*$3E(:»|^$^ fW7-M0S 
FET 1 0^«bOtfc«t*fT*9o 
[0 0 2 2] 

^I^Ii 1 H£wT, ^7-MOSFET 1 0 0±® 1 1 A, 1 1 B/6 S \ 0 
0 <7)±M 5 0 AtfJUilt:^^ «t A7-M0 S F E T 1 0^ 

[0 0 2 3] 

mm^m 2 . 

mm^wm 1 »/w-mo sfetio ^Mit-t^^it^nra-r^iiM^^ 

i2i:ov^^n o EI 3 ^fbE]6 ^ ^O/W-MOSFET 1 0 (OlM 
[0 0 2 4] 

2 0 £tf1- 0 -^^^^i/N 2 0li, HI, m 2 IZTF-t-^&fc&tiL 1 M r 5HM 

1 «:ttjH:fli^"ev>* 0 ^<7)#ig#:^jr-7N2 0 ti\ MfS]f^-WO±I 
2 OA, 2 0B£*fU lOf fft^XA2 0 lt<0/W-MOS FET 

1 0^\ vh'J^^»^intv^ 0 «x.»fBI3-C*±, ^#^^2 0 
fi, i»T«E^ibn^4o<7)IH:®2 L, - ft *b <7)#EIIi 2 1 ICgj 1 H^-f 

l #fft:i?&£ tLTV^ 0 3v»»x.*Uf, ^n^<7)^-Eli2 ltmi 
i:^fA o 7-M0SFET 1 0 <D 1 1 -Cfc&o *fft:')iA2 0O± 

12 0At:ft ^7-MOSFET 1 0 G0±M i i A^in, ttzZ<D?EM 

2 0BCI1, #/<7-M0SFET 1 OWIffil 1 B^itLtv>-5 0 

[0 0 2 5] 

@3Cit#»iA2 0<7)±S2 0A, 2 0BXIC, 5§m£2 3, 2 4 ^ 



miiE# 2004-3033785 



<Wm 2003-142165 ^- v : 11/ 

u-Sn, Cu-Sn-Ni ft£#«^&.?>o ^U2 3 UEEM 2 0 

AW^MH^^tL, ^m^mM2 5 HhLt, #a-7-MOSFET10<7) 
V-*«@l OSty- hmS 1 0 & Q t fzffij-fc2 4 <i£ 

120 B<7)£M«;*£*i, mm&&MM2 5 *iMr#^7-M0 S FET 1 
OO KP-r >mS 1 0 DH*iIH}££-£*i£o 
[0 0 2 6] 

EI 4 fi^T-»^XfI(7)*l-T^^¥2»#^i^2 0£tf1- o ^W^flilgt" 

tiho EI 5 (a) f±, ^f^i^2 0O±I2 0 ACiJltS^«2 3 0x 7 
1->yZtitis*?->*, tfzm5 (b) t±, f<7)±!2 0 BHJott^^ST-^2 

4 0X7f>7?ti/:li/^->^to EI5 (a) (b) ti, t & 
#?iv\2 0 tl^. 4oolgf^A'7-M0 S FET 1 0 Srft^Wt^L 

5 (a) <Diffi^-m2 3 4o^7-M0SFET10OV-X^|15 

fc, hift^w i 6 £ £^-A,-e33 *k ;ti^<7)7-xgfii sty-FSf 

m 1 6 fc7WHBHK«tf-2 3 at:iotSvn:^?ti^(:, »^£ft& 0 i 
fc, EI 5 (b) <DMJ-$i2 4ti, 

1 7 ££X-C*3»K CtLf>^it«jt2 4 a J: o TSv^cit^ 

UK, mmti&o 

[0 0 2 7] 

S«2 3, 2 4t5 ? EI5 (a) (b) K^1v<* ^> 
9 ft *t« 2 8^m^^ y#^tL^.o Z.<D?>7ttrtm2 8li#fflitab*), EI 5 ( 
a) i:^tv-^^il 5, y-h^il6, 3 a«t 

, EI 5 (b) tc^-r FW 1 7t$3LTmm ! \2 4 a<7)gtMM*£*i& 

o ^MM-2 3 afi, #V-*3gmn 6£#i§gM£U 
biZ?>7ttrtm2 8 •y^-f.&fci&KtefflSfi, ttzmm.^2 4 a 

J±& >3bT-« 1 7 ^«1L, ZtLhiZ7> J )jftfm2 8 £*s^m^ 



mtE# 2004-3033785 



mm 2 0 0 3 - 1 4 2 1 6 5 ^- v : 12/ 

[0 0 2 8] 

^ *> ft »t* 2 8 £?fM l ^saxe^fT $ n £ 0 m 6 *± - <z>5HRixig<z> 

ftT^O^JSISr^-to 0 6 Ki5i/»T\ ^T^i"7 >f > 2 9 ri*^ v > 7=7 >f > 
T*^>0> ^ift x ^ 2 0 li f ^ y > ^* 7 ^ > 2 9 C J: ^ IS* <7VW -M 
OSFET 1 0lc##J£*i.&o |U6 (a) l^lft^x^ 2 0 <D^M 2 0 AfflO 
SW2 3i:*ift:iil lO 06 (b) t±^-<0±® 2 0 BfflcT)^ 

f«2 4t*f#*«l 10«l,^to 06 (a) (b) Ki3V»T, 

*mfo&fcl 1t&*5MW$*l, i^S?-t2 3, 2 4j&*$MW$*l&o ^<7-M0 
S FET 1 0 £l±, S«2 3Wjt:j; 0 V-^^H 15tr- hSST-JB 1 

7«$ti^o i^2 3a, 2 4ali, ^y>^7^>2 9(: 
[0 0 2 9] 

^•i$ii^7-M0SFET 10H, Ell tC^i"^T-|lI£&*« 5 0CH 

V-^il 5, 1 6*3*0* Kl"f >yrF-« 1 7<7)^®tcft^^ 

titz?>7tttfm2 8lz£2>7>ni$tftfft%:t>ti2>o CLO^oftltfi, !IIf&2kK 5 
0±tvW-MOSFET 1 0 * ;0lH&1-£ - t K <fc *) . *>ntftfW2 8 L 
, 0 1 »C^%-9#ttttl 8K,fc4@3irt*jiJ££*i& 0 
[0 0 3 0] 

li^ff^i 3 . 

0 7, 08, H9lt C^i:i^,^"7-M0SFET1 OOlilMCl 

x^imm<Dfm2 tmcizmmztiZo @7ii, noii3(a^^iii 

[0 0 3 1 ] 

-OHifeOff^3T'(i, i3(:^tSMllOt, SW2 3, 2 4^ 



£tJIE# 2004-3033785 



<Wm 2 0 0 3 - 1 4 2 1 6 5 ^- v : 13/ 

MK^Mttf© 3 1 «if^tL^)o -<7)^^#tte 3 1 (i, Sn-Pb, Sn- 
Bi, Sn-Cu, itzltS nTl*J&£*U *Sm£2 3. 2 4^IClffti: 
iottf^tL^o >!<0^ftltJf3 1 <7)ffM^, 3SHHK2 3, 2 4tc^1-^^ 

[0 0 3 2] 

«2 3, 2 4 fca*WteSM!Sij2 5 £ #»rf & f£M £ T\ »«9 >f > 3 2 Kj&o T 
. Ib?«2 3, 2 4, SKtt«**t2 5i3J:W f ^i/N2 0<O&mUfrtfi] v Y £ 
tL, Z.<7)ftffl.7 4 y 3 2±«*£*i£^-?ttttJi 3 1 &l*£:fe£*lSo 
[0 0 3 3] 

IU8(±, : Wlflg^7t^lft7i^2 O^^L, U8 (a) f± 
^-<7)EEM2 0 AH£&t& 4oOiif^;W-M0S FET 1 0£>5SiF-«2 3 £ 
ftS^tfJK^-fo 118 (b) (if<7)±12 0 BtC&lt£ 4o<7)|lgi-^yN°7-MO 
S F E T 1 0 2 4 Srft^W KjjrTo 

«-«5>f > 3 2ii, ±12 0 A-C(±^«2 3 ^-^Ci&ot^llt^^ 
7^32a Zh\ZZ*lh<DfrmUy3 2 a >f 

>3 2b£^tr 0 i/:M7^>3 2ti, £® 2 0 B"C\iM=?-1R2 4 £ — ^fp]lC 
?&oT#SH-£#«t7>r >3 2 a Sr-g"tr 0 ±I2 0ai±I2 0 b<?>5M*?>f > 
3 2aii, ^-7x^2 0 &{£fiK£>& 0 d*it><7)5Mit 

7-f>32a, 32 bi:j&o^-7!!i? H:iot±I2 OACIi, Ipv 
-^STF* MJ7 7°1 5 A J; ZfY— Y Y V y V 1 6 Art ? M; £*u £ £ 

^ h V v -f 1 5 A, V- Ytm^X h v ~f\ 6 A, JSitf y^7s Y 'J 
7 7*1 7Aii, -eti-rn^ z/ZstrU >3 2 a, 3 2bi:j&ot»V-X 
^115, 7-'-^S^|16, Kl"f >3ShPS 1 7££-i> 0 
[0 0 3 4] 

^d&<7>7BS3-C(i, 07, 08 KTjk-rfrm? J >3 2<D^--7* v Y <D'&, # 



mtE#2 004-3033785 



!%m 2 0 0 3 - 1 4 2 1 6 5 ^- v : 14/ 

#fr^x^2 0 t±, EI9 iZyjiiryj *s>yU > 3 3 i:j&oT7^* 7 h 
o EJ9 (a) I±^xa2 0^)±I2 0 Aii:i3tt-6 4o<7)i^tl,^7-MOS 
FET 1 0 £ft^tofc^U El 9 (b) *±*-<9±® 2 0 Blffltcjstt* 4 o^if 
t^/W-MOSFETl O^WC^to ^v>^7^f>3 3lt #St7 
>3 2 a fc— IfcLfc^-f v>^9>f >3 3 a fc, £ *i<b Hl££1-& v y ^ 
7r/33b Sr-a-fro ^ ->>^*7^>3 3b li, V -Xy^T-X h'J^l 5 A 
, hffi^-A h U 77°1 6 A&± I^Kl/^f ySS^* h 'J y?°\ 7 A£#SfU 
#^7-MOSFET10CitIt.L^V-^il5, ^-F^ll 6, K 
W 1 7tc55-|ff-r^o :<7)^y>^*7^>3 3 K J: Z> yfrij y h<7)V 

7-MOSFET 1 0 H55*tl$*L£ 0 
[0 0 3 5] 

HlOiS 3 -Cti, -9 ttWf 3 1 ioT, mWt* 2 3a, 2 4 a £ 

ffM^-^-t=&<, s^^ffM^ti, c<7)^>^#tt«3 KD^mk^, frmu 

y 3 2 £ J: ^ ^>f v > V 7 4 > 3 3 fc?&o T t^yvnsiaaoT 
, r-M^T-^16, KM yJTPJB 1 7 i: ^> frc-e<7)_to 

^^#ltH3 lOfrML 7>fifW^^tL, ##^^-x-^2 0<Dfr®*ff&7 
§ & o 

[0 0 3 6] 

- onmomm 4 -ct±, y - ^stf-s 15, r- h m=^m 1 6 * «t k p > 

JS^iB 1 7<^— «H5S:#II&v^^T*So^/n-7-MOS FET 1 0 7&*»j£$*i&o 
[0 0 3 7] 

Hii^KW y^H** 1 7 ^MM-2 3 a, 2 4 a £ HCMUcti 
&C£>v>T, flv^7 4 075 ? l$Ji^o <ro#J3i-7Xy* 4 Ofi, il OC^tJ: 
■9 &&4>#fl&/<y K4 1 ztib<n&mB'*> K4 l im^ y^P 

«|fi]{:ifttSJ:^:, !£*£*i&o MI^>K4 1 oipg^Wt-T&o tT 



fflSE#2 004-3033785 



2003-142165 



^-v: 15/ 



7-MO S F ET 1 0tf&W:Ztl2> X n HfS^tl&o 
[0 0 3 8] 

ffivx ^40 L£f£, iMMfc^.x/N 2 0 ^\ ^ v>^9>f>29tc 

i o T^#J $ tiZ> o ^fp] K ^ -»/7>f>2 9li, #fl&^' > K 4 1 <D tpMZ. 
W.ZmjjftlzmtfZ trj i,y J >2 9 a fc, ^Mtt" 2 3 a, 2 4 a (D&WZ 
«^(pj Hgtf £> y-fy>^'7^>29b^ Steffi] & r >f v > >f =7 4 y 2 
9 c Z\(Dyj i^yVy^ y 2 9i:<tot, i^WA'y-MO S F E T 1 

0WJ$ti^„ ^'7-MOSFETl OC^^t, V-^^ll 5, ¥- 

v^m 1 6, k w >3s^-s 1 7 (D&mumm^y K4 i i:iotti^ 

[0 0 3 9] 

mm<ofm 5 . 

-<7)H*fe<7)ff^5{i, I^Ci^/W-MO S F ET<7)$£5i^-&mW-f & 
SUOHM<7)ff^-eab 19. ^tifc^/W-MO S FET 1 0 £^-tf^2gft:^x/N 2 0 
tCttU Wti(7)A7-MOSFET10(?)V-XlIl OS, y-MIl. 
0G, Kl/>f>Igl.0D^ r-f^fl6, KW> 

[0 0 4 0] 

Emc^T, 3sm£2 3, 2 4&£Z/mmfti&Mm2 5 ^f^-T^BuO^* 
#:^7ji/N2 0(i, M^W-MOSFETl 0^^> f^ti^W-MO 
SFETlOOV-XlglOS, ^-MI10G^iiS2 0At:ItiiL, 3: 

S5tr(i, ^(7)±M2 0 Atc^ffi-T^ V-^m^l OS, h^H 1 0 G<h, 
±12 OBClffit^ KW^mill 0DH*tU It^C u £J¥<*£*U 
h Z V - Xxjitf-m 1 5, y-F^H6, Kl/^>^il 

1"&o .KOV-X^T-Jl 15, h^T-S 1 6 , y*m?m 1 7<7) 

±H^dtttt/i 2 8&WMZti&o ±ffi2 0Atli, V-xfglOS, h 

mthntt^mi s^mmzftdo ztib^mmmz, -^^in^i^ti, v 



ttJfiE#2 004-3033785 



mm 2 0 0 3 - 1 4 2 1 6 5 ^- v : 16/ 

i 5, r-hss^wi 6^n^tL#,iZLT?FM^tL^ 0 :oy-^ii 5 
, y-fSfii6, yffi^m 1 7»±, -eti-rtiv-xmn 1 0 s. 

^ n mm 2 8 o v -^^T-Ji 15, r- h ss^-jb h, fw > ai^ 

il7«f^ ^-^^<7)^Xfi75^f^ti. M^W-MOSFETl 
[0 0 4 1 ] 

:»ll«5i:J:oTk v-x$Smil5, hiro^-li 1 6 , FW 
>^?-l 1 7(i, xy Ngpg-ef I Hf if ^ ^ t I , H*<7)/W-M0 S 
FET1 O^ifC, M^&mv^^lzX t)^Zl$m-f2><&^&%: < , 'hM 
tWW$ww-MO S FET 1 0 £!#£-<h^-e§£o 
[0 0 4 2] 

mn<v%m 6 . 

-<oil^)ii5ii, Hi-fis tCct^^it^tCctorMJt^tLTt/w- 

MOSFETl 0©»i|,-C*|, o i^IiWf!6i:^'7-M0SFET 
lOfi, y-H110G, KW >HM 1 0 D_ttc v -eft 

^wMmtiwii:^:^ $<7), ^^#itH2 8 im^tzy-T.m^m 1 5, r-t^ 

, rtWAO/h^vvW-MOSFET 1 0 £#&-<h^-e£.?>o 
[0 0 4 3] 

W$<t^ 0 I t:<Of - MO S F E Tt-fflgftli, ;W-M 

0 S F E T ^/h $ ^iifflttiit I ^if ^ ^ c {£-£T, ^<7)||0^(7)/w 
-MOS F ET<Dmm-^mzXtii£\ V-X^T-S, h^TI, KW>3S 



tB§iE# 2004-3033785 



mm 2 0 0 3 - 1 4 2 1 6 5 ^- •>* : 17/E 

[HI] ^O^H^lCct^/N^-MO SFET^W-MOSFETSfflit 

<Dmm<DMB i £^i-&i-ii0o 
[0 2 ] mm^m i o/w— mo s f e t<7)^±moie®0 o 

[03] ^^^H^tCct^^W-MO S F E TtDWk&Jj&^^^^XCDmifaOM 

m 2 & it £ & & m.msM<r>vm £ ^i-hm0 o 
im 4 ] mmmm 2 ^(Dm^nmco^m^T^-tmmmo 

[EI 5] (H4 CHiS-r^#2g#^i/N<7)#iM<7)iEM(lo 

[0 6] ^M^ff^2<7)SU<7)iiitXflHiott^#±®OiEM[lIo 

[0 8] 1 7 Wffi-t^^ift^i^w^iffioiElio 

[0 9] ^MoBS3OgiJ<7)MitXflU^lt^^-±McoiEM0o 

[01 0] CO|§0^tCct^/W-MOSFETcOf!iit^^Hov^T<7)^^(7) 

BIR 3 &c i3 tt & & & MitlflcT)^ * ^-TiEM0o 

1 00 :A'7-M0SFET$fflgf, 1 0 : /W-MO S FET\ 5 0:0 

i&Mu 6 o : m±mm, 1 1 : ha, i i b : 1 o s : 

v-^tl> iOG:y-MI, iod: FH^tl, l 5 : 

, 1 6 : Y- hffij-m. 1 7 : 2 0 : 2 3,2 
4 : 2 8 : ^ttit/So 



ai!I# 2004-3033785 




miiE# 2 0 0 4 



-3033785 



2003-142165 



^- y : 2/ 



[02] 



(a) 




(b) 




mtl#2 004-3033785 



mm 2003-142165 



^-v: 3/ 



[H3] 



21 I 



25 



21 .21 



23 



21 



z±! y 



20A 



90R ) 



I 20 



20B 2 ' 4 25 



[HI 4] 



15 16 . 15 16 ( 15 16 s 15 16 25 



i 1 1 1 ' i n j M ' i n 1 1 1 mm M 




i 1 i n a \ .'.v 

21 1 21 ^ 20 ( 



1 r \ 'I' r \'| ' 

^ 21 1 ^ 21 1 



17 



17 25 



mum 2 004-3033785 




miiE# 2004-3033785 




tHSE# 2004-3033785 




tblE#2 004-3033785 




ttitE#2 004-3033785 




maE# 2004-3033785 



i 




miE# 2004-3033785 



#H 2003-142165 ^- v I 

mm 

LT, Elj&^ISHfl^ft&o /W-MOS FETti, 4^#^^<7>l»-e\ 

m 1 



2004-3033785 



1/E 



2003-142165 



m m a 



If 



[ 5 0 3 1 2 1 1 0 3 ] 



1 . 0 2 0 0 3 ^ 4 £ IB 

Kits] ifMs§s 



1 # 



mSE#-^ miiE# 2 0 0 4 - 3 0 3 3 7 8 5 



